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R e p e a t - p a s s   s y n t h e t i c   a p e r t u r e   r a d a r  (SAR)  i n t e r f e romet ry   ( In tSAR)   enab le s   t he  
measu remen t   o f   su r f ace   de fo rma t ion   t ha t   occu r red   i n   t he   t ime   be tween   t he   two  
passes   o f   t he   r ada r   sys t em.  The l a r g e   s u r f a c e   d e f o r m a t i o n   f i e l d   t h a t   a c c o m p a n i e s  
c o - s e i s m i c   f a u l t   s l i p   c a n   b e  mapped w i t h  IntSAR, i f   s u i t a b l e  SAR images   a re  
a v a i l a b l e   a n d   s u r f a c e   c o n d i t i o n s   c o o p e r a t e .   W i t h   t h e  56 mm wavelength  of   the SAR 
sys tem  aboard   the  E R S - 1  and ERS-2 s a t e l l i t e s ,   t h e   c o h e r e n c e   r e q u i r e m e n t   f o r  
s u r f a c e   c o n d i t i o n s  limits t h e   u s e f u l n e s s   o f   i n t e r f e r o m e t r i c   m e a s u r e m e n t s   t o  
a r e a s   n o t   c o v e r e d   w i t h   h e a v y   f o r e s t   o r   a c t i v e   a g r i c u l t u r e .  Most o f   t h e  
a p p l i c a t i o n s   o f  SAR i n t e r f e r o m e t r y   t o   c o - s e i s m i c   d e f o r m a t i o n   h a v e   b e e n   i n   a r i d  
o r   s e m i - a r i d   a r e a s ,   b u t   u r b a n i z e d   a r e a s   a l s o   h a v e   e x c e l l e n t   c o h e r e n c e .  Among t h e  
geodet ic   deformat ion   measurement   t echniques ,  IntSAR i s  b e s t  a t  d i s t i n g u i s h i n g  
loca l   non- t ec ton ic   de fo rma t ion   ( such   a s   subs idence   due   g roundwate r   o r   pe t ro l eum 
wi thd rawa l )   f rom  t ec ton ic   de fo rma t ion .  

The Alpine-Himalayan  Belt  i s  o n e   o f   t h e   t e c t o n i c a l l y   a c t i v e   z o n e s   o n   t h e   e a r t h  
t h a t  i s  m o s t   s u i t a b l e   f o r  IntSAR s t u d i e s ,   b e c a u s e  much of  it i s  a r i d   o r  semi- 
a r i d .  While some p a r t s   o f   t h e   z o n e   a r e  well i n s t r u m e n t e d   f o r   d e f o r m a t i o n   s t u d i e s  
wi th  GPS o r   o t h e r   g r o u n d - b a s e d   m e a s u r e m e n t s ,   o t h e r   p a r t s   a r e   l o g i s t i c a l l y   o r  
p o l i t i c a l l y   i n a c c e s s i b l e   t o  most f i e l d   s t u d i e s  so IntSAR may b e   t h e   b e s t  way t o  
make geode t i c   measu remen t s   o f   t he   su r f ace   de fo rma t ion .   Seve ra l   r ecen t  (M>6) 
ear thquakes  in   the  Alpine-Himalayan  bel t   have  been  imaged  by  the ERS-1 and ERS-2 
s a t e l l i t e s ,   a l l o w i n g   i n t e r f e r o m e t r i c   m e a s u r e m e n t s   t o   b e  made. S e v e r a l   o f   t h e s e  
e v e n t s ,   e s p e c i a l l y   i n   I r a n ,  show complex  mechanisms  of f a u l t   r u p t u r e ,   b o t h   i n  
t h e i r   s e i s m i c   s i g n a t u r e s   a n d   t h e  IntSAR deformation  maps.  

* Work p a r t i a l l y   p e r f o r m e d   u n d e r   c o n t r a c t   w i t h   t h e   N a t i o n a l   A e r o n a u t i c s   a n d  
Space   Admin i s t r a t ion .  


